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Object Oriented Programming oLjlSJb ^Jl olid yj^\ lil>- Aid _yaJ 
yj*il j ^j-d?y> jl «jSCi JS" jl Lty oLjISCJIj kf^Jl ^y Languages 

^UaJl j Lgj yjzj behavior iijJL«j properties oli^> aJ object yUS"” yp ojLp y& 
jj& jl |J_y ^Jp ^(j yP'JI oLSlSsJl I g &j jl? yp JpLLjj 

ciaLSl^Jl ^uu*j ^ dl a a^/?IjL| L^jLL^t ^Jp y£- ^^dl (jiaLdl^Jl y^a APy»^- 

o2>\£- jjjl? aJ^^I y ^^2*31 I ^ ./?«i JpLea djLjlSJl oJjfcj . Lg_Jl Jylb yP'JI 

.yjlSljlj <W?lji-| JljjJl ybj LiL») 


Jl jij attributes oUIj [ Js- <_£ y£ yz y JiJjss yp SjLp y class cP-U^Jl 

Ula .£t»U j^\ Jj«jj J-p oLjISsJI aJp jjSJu- <_£jJl J^JiJl ^-iwaj methods 
<_'a:.^ll ^ ^ .y aJI (_£I <0-«UjJl (J oLdl^Jl aj■,/»* LJli JjUj class Jl jl yc*j 
^LjJl j^ja jl y^»j <_'a‘--^ll \jjb ^y» oLSlSsJl y* p (_£l jsldijl oJ^>-lj oy 
j*Jj .aa^« J^lxa jir IJI y>-T jSir Jl^-IJj jl main <L^*yjJl aJI>aJI Jj>-I. 5 oLdlSsJl 

oij yu ^jjlll y« jlT < class ^Jp <_£ya^l lil 'Jl y ^1 jyiy "J liU- AjJ 

ya'JIJ <AylJLl1 aJL^J^JU A^aJ^euj ^1 Lai jt-^j J^ y* OwLjAXj \-Ao^ y JJJi class 
cju^J Jli* ^ U_ij .JluLxSI Lg_j* iJy ^Jlj main a^^J^J l aJIjJI J.I a^JL jJUJ15" 

J^lxJlJ oLdl^Jl ^y* iJP (jLija'J A^lwL>tX*>d a»uL5^j 


- : Jli- 
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i class student| 

2 { 

3 public String name; 

4 public void printnameO 

5 { 

6 System. out.printIn (name) ; 

7 } 

8 > 

9 class classtest 

10 ( 

11 public static void main (String args[]) 

12 ( 

13 student std = new student () ; 

14 std.name = "Mohammed Mahmoud"; 

15 std.printname () ; 

16 } 

17 > 


JA 


m C:\WINDOWS\system32\cmd.exe 

Monamme^ManiTioLicr 

Press any key to continue . . . 


^jJl ja j j^Ip p (jj&\ j student Ul& yu 


Ula SlpULsJ 2Jbj String 


std student Ixa .Si ja aLuL lui 13 j Ja~3\ j main 2j|JiSl j 

^•yl^Jl JJl o jnew aj^ px^ 1 ! 2^J^lSl ^jjtJ 

£« jSl£jl p-*'^ 6 ,3 jil \jJ> jLioj < aJi j 4jULj 

olj (J>J (J J-v^ jJl \ 2 la o*.i Lp,wL*J L»-j 3 £3jll Idjk 
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_Lj .j name jjedJ <Lo_;i 14 ^Jjj j &-~"'' c3 <cJ^c..>ljLj ^-yl^Jl 

. std jjI^JLS printName aJIjJI 

jSLoj IJjb jli ^»Ip Jj-s^ jJi L«wUp Public • 

(_£oliiJl i y a aJI <J yp ^ 

Jj>-b j-vijdl U_a> jli J yp jJ! zAjZ- ( yu L>-Up Private • 

(_£ j^>-^1 J AjjsJl 

J>-b ^JL>t^o Ul& jli J yp jli jj^j L»JLlp Protected • 

-kxi AjjjJj oUaJIj 4iiJl 

— : Constructor olJL^J,! 

♦♦ 

ASiJl p-w-l 2Jb ^ .1 

ajlaJI ^b"" ^bbl J-LP- LjLaJj LawLajj .2 

^LiJl 3ji^- LjIJjjI L^wLuijj ^ ^1 oLL^Jl 0 aJIjJI oJj* > .3 

^/ylSsJl Ijj& ^ <Lgj>- c£l j 

. void (^1 JS ^ l^SCl j 01 olwLJu^JJ .4 

^*0 <L«L*Jl aA^^JI 

Mohammed.aau@gmail.com mohammed mahmoud 
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j name A^bU ^^ip ^y^4 (jS ]\j student AiiJl ^ju yJ ^ 12 Jl 1 y* jyk^Jl 
. name 4 ^b>JlS 2jj| <uJ ^UspI aJ yj j student() JlJuIIj printname() 2j|jJl 

. std y^b student AiiJl y* ylS" *biJl y 17 J 

(3j -l^jb^y!l oULj £yj j ^Ap ^3 y« yiS^I ^lp AiiJl y£ l)1 J 

. constructor overloading JdljJl Ju^^ilb ^Jyu 2jbb| oJu* 

—: this 


1 

2 

3 

4 

5 

6 
7 
3 
9 

10 

11 

12 

13 


14 

15 

16 

17 

18 

19 

20 
21 


this 


y>>yij ^I<A^cJL»>>b cJ yxZu* y^ Aj b y^~ Ot class JT 


this 


y>>yLI I y ^jbJl Jliil 


public class Circle 

{ 

int radius ; 
public Circlet) 

{ 

radius = 1 ; 

} 

public Circle [int radius) 

{ 

this . radius = radius ; 

} 

public double getArea [) 

{ 

return 3.14 * radius * radius ; 

::>]:: 

piLblic static void main (String args[] ) // Main, of program 

{ 

Circle c = new Circle () ; 

System . out . println ( Area is : ,r + c . getArea () ) ; 

> 




Mohammed.aau@gmail.com 


7 


mohammed mahmoud 
















BE C :\WIN DOWS\ :y:ttrn32\cm d . exe 


I Area is :3 -14 

Press any key to continue - 


Circle asa Jt <j radius ^Ldl j^dl this.raduis 10 ^ Jl j 

. radius JlJu^JLS j j*\.\ radius jJt j 



<c^lOlSsJlj Asf-^Jl c^Ud L& 

cl->ls® <__aj^ tsJ cJjj^* x)l AA^-a (JljiJ ^^2 jI 

Jaj jj C~>\j>^S' ^J^jdJ <aJIj ®ji ^p^Sl-^^-1 (^JJj AjIsS"* ®iLp| (_Jj jja -,aj 

^'yij AjjljJl 4 ^jsJI ^o_wJ (_£^>-1 AS® | j,-^ < 'l AX**^ AS® 0»>y L»JJLP .oLOLSnJI 

as® (j\ asa)I j j£j of . supercalss a? jjjil asaSI j subclass 

as® ACu*^a as® jS j .LajLvv Li \j~j2j*j ^Jl oLsaII j LaL- a® 

AiiSl Jjo (jdl extends Sjj^tsM 2 uJL5vJL> 5i%dl «JL* AjJj^ ^ LaL* a® yc* 

<asaSI ddjs> Lgj^dl asaSI L^_Jj oyxLy 

I ajIj jJl aJ-o^J ^l*Jl 
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class superclass 

{ 

attributes ; 


method ; 


1 

class subclass extends superclass 

( 

attributes ; 


method ; 


Aj \jjJl 2j?jj 6%&\ jSLcJl 

A3 J*\.\ 45j}}\ Jj>-b J-* public 43ydj JljjJlj oljJeU-LS J j ^>jJl I public .1 

43^*1,1 oL5lS\Jl 4 JLa. ll jJUj O J) ^Jl olslil Cf *J 

.4JjjJl dUj" ^jj 

43 ydJ 4*1)1 Jj>-b Cf* P r i yate J'jJiJtj o)jJcul! JjJl : private .2 

ALsJl dllj o j ^Jl olii!l J^b <j-* <J y-0 V yS\Jj < Lgj 

^ as ASjjJb 4^>L>- LgJi (_£l < Ail!) ^ ^y> 43^*1) oLilSvJ) 
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Aiilt J>-b protected 2iydJ JljjJlj oljJcuU J y^> jJ! J. SUj : protected .3 

l$J( <Jj-s^jJl ^jSCoj V <4iLaJl ^JJj JljJ i oliaJl l/ 4 J 

d^biJlJ 4 JLaJIj 4_s^>L>- LgJl <4jLaJl ^2iC^bjlS\Jl j.L»^4 

.L^> o y 

- : Jb* 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 


import j ava .util. * ; 
class person 
{ 

protected String name ; 
protected int age ; 
public void set [) 

I 

Scanner sc = new Scanner (System . in) ; 

System . out . print { 1F Enter Name : u ) ; 
name = sc . next () ; 

System . out . print { u Enter age : 11 ) ; 

age = sc.nextlnt [) ; 

> 

class student extends person 

{ 

double degree = 0.0; 
public void display () 

I 

System . out .println ( ir Name u + ir \t age u + ir \t degree 11 ') ; 
System, out .println (name + ir \t ir + age + "\t" + degree) ; 

} 

> 

public class Inher 

{ 

public static void main [String args[] ) 

I 

student std = new student [) ; 

std. set () ; 

std. degree = 97; 

std.display () ; 

} 
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JA £j$~\ 


ESS C:\WIN D 0 WS\system 3 2 \cmd. exe 


I Enter Name : kojo 
Enter age : 20 
Name age degree 
Ikojo 20 97.0 

Press any key to continue . . . 


aJIjJI 01 ^^JLp j person AiiJ 1 oy student AiiJ 1 JjLJI Jlill <j 

Alai) ^Ul std jjlisJl aJs^I jj l^»ljbti^l LjJaiJ Lit VI person AiiJl j Aiset() 

. person AlaJl Jljij ol cJ>jj student AiiJl 0V dJJi j student 


—: Abstraction Jb y>^\ 


AlaJl ov oi j^r 1 AiiJl ja jjIS" f liJl V super class t_i1 Ala ^ oiAiiJl 

oiyf a*$ J . incomplete aJUj^C* jJ> oJu>- \j aJIi ^1p J5V1 ^ «Vr' 

abstract oiyf oJu^lj aJIi ^^Jp JiVl ^^Ip iS y^~ abstract ojy^l 2lJl$Cil 

oliOJl <J aJIjJI JjJju AjliCo override j . l$Jp override J^p ^j 

. oi yM AiiJl oy ^yll 


I <lj y>*ljl ^ ^lljl (_)lli»l 
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1 abstract class B // abstract class 

2 { 

protected int nm ; 

public abstract void show () ; // abstract function 

5 } 

6 class A extends B 

7 I 


ir + num) ; 


8 


public void show () 

9 


{ 

10 


num = 10; 

11 


System .out.println ( 

12 


> 

13 

> 


14 

class G extends B 

15 

{ 


16 


public void show () 

17 


{ 

18 


num = 12; 

19 


System .out.println [ 

20 


} 

21 

> 


22 

public class Abstract 

23 

{ 


24 


public static void main 

25 


{ 

26 


A a = new A () ; 

27 


a .show () ; 

28 


C b = new G () ; 

29 


b.show () ; 

30 



31 

} 



ir + num) ; 




C :\WIN D 0 WS\sy :tem32\ cmd. exe 


Number is : 10 
Nunnser is : 12 
Press any key to continue . 
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^ static 2i j** AJb ^ I4J-P override J^p final method bab)( J(jjJi 

. bab Ubj! private Aiyc« AJb j Aab 

J>-b 2iyc« 4Jb j superclass <_al Ab jjl N final class bab)( AiiJl 

. A^jIj l) yXj* AXjliJl AJLiJi 




Ajl { jj6 j < single inheritance languages aJIjjJI j oUill y* lib- Aid yaJ 

aJ j g --o ^yJl 1 jjb olj-A? y« . ^lp ASd -.^P- Oy bi AIaJJ ^5\-oj 

AjIjj y» ^wLP jA t^-P aJ j l_£X3*)lp objlSsJl ®jbJ 

multiple <bJaedJ aJI jyJl oUill yPJJ .oUaJI y» iJp <J as y^ 

Uia ojyJ .oJajb j Ais y« jg\ ^yaSL^- Oy bf AiiJJ y$C«j l^ij < inheritance 

Aj y*^ 1 g ; .Pj <oliAJl y« ‘. /i ">- y OilA^^ jA AjIj yJl y ^yJl 

oJy-jJl AjIjyJl .P (3bbJ bb- lib- ApJ C-~*-b?j . Lyly-*)b^ wbJjbj CabjlSsJl djbl 

aJI jf ^AiiJl a^jS" y J Ayij JSCa jA J < Interface ol^-l jJl 
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Ai j*. ll 01 A^iJJ . cu>l ajIjLj j c^LawJ^xJl j /^ 4 aJL>- 

. implementation LLyJ Jj aJIj j 1$_1p jJJ^j V j interfaces JL 


4_gj>-|oil \j)jZ j <LgJ>ij ^Jlx)l (Jlxl! 


1 

interface operations 

// define interface operations 

2 

{ 


3 

public int sum (int x , int y) ; 


4 

public int sub (int x , int y); 


5 

public int mult (int x , int y); 


6 

public int div (int x , int y) ; 


7 

} 

// end of interface 

8 

public class Interface implements operations 

// define class Interface use interface operation 

9 

{ 


10 

public int sum (int x , int y) 


11 

{ 


12 

return (x + y); 


13 

} 


14 

public int sub (int x f int y) 


15 

{ 


16 

return (x - y); 


17 

I 


18 

public int mult (int x , int y) 


19 

{ 


20 

return (x * y); 


21 

} 


22 

public int div (int x , int y) 


23 

{ 


24 

return (x / y); 


25 

1 


2 6 

public static void main ( String args [] ) 

// main program 

27 

{ 


28 

Interface i = new Interface () ; 


29 

int a = 2 ; 


30 

int b = 1 ; 


31 

System, out .println (a +■■ + '■+ b + " 

= " + i , sum (a t b } ) ; 

32 

System, out .println (a +■■-"+ b + "■ 

= " + i , sub (a f b } ) ; 

33 

System , out , println (a + 11 * + b + 

= " + i.mult (a , b} ) ; 

34 

System . out . println (a + "/'"+ b +| F1 

= " + i.div (a , b j j ; 

35 

} 


36 

} 



• £- 4 ' J ^' c>* (T^' 


SB C :\WIN D QWS\sy stem32\c m cl . ext 


12 + 1 = 3 
2-1 = 1 
2*1 = 2 
2/1 = 2 

Press any key to continue . 
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Interface AiiJl tgjL >ycj ^jiJ j Operations a^>-|jJU yj ^15^Jl Ui* j 

cJlj yJ y ^ yp ^iJi^i^l iJu^ j . implements ojy>*^l 2udSJl 
AjL> jj^Jl y*j2JJ LgJL* aJ|.S yl ^Jcu yu ^wlP y^y ylb 0^y>-yll <JljjJl 

.^c-^UjJl y <J5 l]^>- o jJj>- <Jl A-gj>-ly!l l? L^j ^y>-y^l 

4j^L^- iiLjk y^j ^ 1S1 aJI>- l^Ty ^ AiiJl AJljJl 4 -^o jy AjLxS^ ySCoJ 

yj AiiJl J^>-1^ £jj^\ (Jl jjJl <wAiyu .AiiJlj y>-j y* Jj^ yS\JJ < L^l 

y^oj .A^v^J^Jl AJljJl OjLiol jtJ y>15^ aJ^>>I y Lg^ly) y«j LgjajQ?j AjLxS^ 

AiiJl A^*ujy y L^jL^I yj j coJ<j>~\ y!l AliJlj oLg-^1y!l y» ^~LP yl y*J 

: dlSi aJLJI j aJL^UJI aJ^I y 

pnblic alass Myclass implements interface! , interfaces 


L^icy 1yJlj JljjJl ^Lo^l yj ^1 p ^ y!l ^y^ - ^ ^ 

*yU aJ ijSl^Jl lift ^ ylSJl yj 4-gjyl^wL>tCL^J Jj AiiJ! 

1 Jj£> J .^•ylPSl ob^JL (J,J <Jj-v^jJl ^j- 4 4*JU>j j (^jjlPll y* 4^1 4 J ^ j-.' 9 ^ 
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i o \ v / - tizji 2 o \ * 11 l ** . . ^ *jj l .. n 

'! Jlill J . 4^ j 


1 

iimport j ava . uti1 . * ; | 




2 

import j ava . i o . * ; 




3 

interface Student 




4 

{ 




5 

public void displaylnfo () ; 




6 

> 




7 

interface Teaclier 




e 

{ 




9 

public void displaylnfo {) ; 




10 

public void setlnfo () ; 




11 

> 




12 

public class StudentData implements 

Student r Teaclier 


13 

{ 




14 

private String name ; 




15 

private int marks []; 




16 

public StudentData (String name) 




17 

{ 




10 

till s . name = name ; 




19 

marks = new int [3] ; 




20 

> 




21 

public void setlnfo () 




22 

{ 




23 

Scanner in = new Scanner (System. in) 

; 


24 

for (int i = 0;i < 3;i-H-) 




25 

{ 




26 

System . out . pri nt ( 11 Enter 

Subject [" + (i + 1) + "] mark : 11 ) ; 


27 

marks [ i I = in. next Int () ; 




20 

} 




29 

> 




30 

public void displaylnfo () 




31 

{ 




32 

System . out . println ( name ) ; 




33 

for (int 1 = 0 i < 3; i-H-) 




34 

{ 




35 

System, out .println ( 11 \t ; 

Subject [ n + (i l 1) 4- 11 ] \t 11 + marks [i]) ; 


3 6 

} 




37 

> 




30 

public static void main (String [I 

args) 

throws IOException 


39 

{ 




40 

StudentData std = new StudentData (' 

'Mohammed 11 ) ; 


41 

Student stu = std; 




42 

Teacher tch = std; 




43 

tch . setlnfo () ; 




44 

std.displaylnfo () ; 




45 

> 




4 6 

} 
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SB C :\WIN D 0WS\system32\c m cl. ext 

Enter 

Subject 

[1] 

mark 

90 

Enter 

Subject 

[2] 

mark 

88 

Enter 

Subject 

[3] 

mark 



SB G :\ .WIN D 0 WS\system32\c m d . exe 

Enter Subject [1] mark : 

90 

Enter Subject [2] mark : 

88 

1 Enter Subject [3] mark : 

87 

Mohammed 


Subject [1] 

90 

Subject [2] 

88 

Subject [3] 

87 

Press any key to continue 

■ 


oULJl Lali^ 1 ^L^jl* Otig-^lj ^*j ^c-^lJjJl Ijj& 

JljjJl J,l Sil^l c-JlkJl oULj ^JIp StudentData AiiJl ^.4j^c* aJL?^Uj 

oJljjJl ^I^J ^wIp jj^ J\ \1j* Jj JjwbM . 0 ^lSI 

references jj yej lui dJJi ^ j < std jjlblSl I ^1 wX^cJL«>> ' &J* 
^J^lxX) .oULJl ^1(_£^jjl^Jl ^J,J j^j L&bL*^- ?-'yt 

2jb V bJLSAJj <-k*3 4^UkSl 3Jb £* aJj jo Student ^ ^ 

*~Jb .cJUaU a.4_£a>-lj ^P oULJl 4j*y (Ol«jl*i.l <_)L>ol 
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£ £ X £ 
aJ j < aj Lx5^ j o£ i jS oi^jjJi ^ju4ixi!i 

i (jjj jj 


l^2J>- ^1 Aj A-v^lii-| Al^s^\j dJ \j&jijj ^ AJljJ l£\ J^oLJ aJ jl^- 


oULJl oJj£> Jj-^2^Jl ^ ^-Sl>c-lSlj <oULJl Aj j 


L£ <£c^U j-JIj 

—! JlSs-So'^l iJjJ 


4_j^?lji-l «jjb Li5L^sJ i a^- c^Utl ^2jl> lwL>- 4-«L& <L^?L>- 

. Polymorphism JlSLt-'yi :>Ji*^ a^UU «Jl& t_3yJ <aj( jjJI aJj^JJ 
Je^lj reference ^Jls^Xv-L AjLLii oL5hf ^ J^UxSl 2 l^UL 1 aJub jj^1? 

Ai ^*^9 0jJj ^ g -_- 1 aS"” jSJlJj A^j>-IjJl jl oliaJt djJs AJjsJl ^ f ^y» i_3 ^*^9 

: JlSCi-VI iJuJ JL5I Jlill 
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1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 


interface Shapes // interface shapes 

public void printArea () ; 

} // end of interface 

class Circle implements Shapes / / class circle use interface shapes 

{ 

int radios ; 

public Circle (int radius) 

{ 

this ,radius = radius ; 

} 

public void printArea() 

{ 

System, out. print In ( " the area of circle : + (3.14 * radius * radius)) ; 

} 

1 // end of class circle 

class Square implements Shapes // class square use interface shapes 
i lit s i de ; 

public Square (int side) 

{ 

this ,side = side ; 

} 

public void printArea () 

i 

System, out .println ( " the area of square : + (side * side)) ; 

} 

1 // end of class square 

public class Main // the main class of program 

{ 

public static void main (String [] args) 

i 

Shapes s [] = new Shapes [2] ; 
s[0] = new Circle (2); 
s[0] ,printArea () ; 
s [1] = new Square (2) ; 
s [1] , printArea () |; 

} // end of main method 

1 // end of main class 




SB C : V WIN DOWS\ system 32 \c md . exe 


the area of circle : 12.56 
the area of square : 4 
Press any key to continue . 


Square ^Circle o yljJl Shapes JlSCi-V' y* yyy Jlili ULa t£y£ 
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sJIaJI oIja^s JS" yJ y^j Shapes Ay>-I jJI oIaJI «Jl& y» JS" yj 

<3 A^liU l^xiLSis JiCl j! ib-'Jjj 2b»LJ.I a^At^JJ printArea 

. A^^ k^J*l 

^^ l/ 4 j )^‘/ 9A <_jijy«j 3Ly>- {Aj^yj^l aJIaSI 3 (Jl^An'JI iAJ A-y?l_>- j g)o“ 

yJly Aj'y < abstract 2iyJ.1 oliiJl j jJJ a^JU ySof y&j < Shapes a^>-I yJl 

. LgP y y» oIajIS" cJij ySCy V yJ'Jj £^l y'JI ®J-& yy ol y^y* <_y 

—: Packeges ^jJ-l 

package oA>-j 3 (j^sjJ ^yuJ ^yJl oLgj>-ljJlj oliiJl ap y*£- y 

a^JLSCJI aj 1:5" .Ay*^ as« L$J] ^£*^5 ^Jl package Jl ^1 ijJ-* 3 j 

. package Jl ^_*-1 ktxS" jjj AiiJl ^ip <yy4 3JJI cJJl! aj!a> 3 package ajy>^1 

: ^ 

package Application ; 

packages Jl y^ yS" iAP A?-y .A 3 yyll Ay^JsJlj A^j-I jJl jl AiiJl yuyj dJJi ^J 
oLg^-lyJl dJjfc y^ . A^-Lkl AiP l_£jly>-l jj LyliAj jAl yjSCU«3 lils- aAJ 3 yJ*l 
< Math j Object j System Ji» liU- 3 a^^'JI oliiJl (jy£j java.lang 


Mohammed.aau@gmail.com 


20 


mohammed mahmoud 















Jl L*l .4 ^ojI^p ajLxSCJ 0liL>- y t c$\ l g y2j i^iJJjJ 

L^l^S^ jlLS 4^ojL*j j-Jl (3 ^ g : ; a ^ 2 j jS>-^\ packages 


: yRT dUij 


package Applecation ; 
import java . util.* ; 
pulilic class Main 

I 

:i: 

} 


j\ 4iS ^*j - 4 - A J L»f <^»Uj package Jl ob* a^*>Ipj 

. Lg_o^*4 ajI^S"” ^cus 2_u*_4 2»gj>-lj 

— : oUL±u-^! 

JS ^Jl 4 j yPjil jS' O^ldM y* 2 *-*. <<-PjLgd>- ^Lp yy* 0"*^-* J. *-t-A-iJ -tip 

C^l.la fltl (J,! jl 4d>t_w>t-v^ 0jlxj ^lp <J J jJl -LjjjJ fljjl OJj^. 

(Jj run time errors JluLuJI y«j *0^>-L L»j^p o^bU «Jla <Jf yu .^»U^Jl JyU 

J,] L^j jwb^ t_pL*J y» oUL±u-'yi ^_~Jjjj . exceptions oULix^'yU UU- 2^ 

£ * 

IA^d>-jL>- cyL-v^'y <c^ldljixiv*'l I 
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jl yJ J} <A^U2J jJb J Ai*}ip ^ Owl^- C-jL-^l J 

^Iji! yS\Jj <^c^Ij jJl ^^L>cJLwJJ Jjl^ Jl dJJjJ (JliU .yJ jL^j>- J J-J^iuJl 

^C-^UjJl JjL^: cjl jl .^e^UjJl J-JciJ A^J ^)[Jl 0jJJJl y ^-J^LwvO *y JjciJl 

. y^uA C$^ ^IwL>cJL^^\J y&b>- ^*P J Jy*-JU^ AJ^J^j i jbgj>- J c-jb 4 Jl J Jl 

. L«L<>j ^c.^^Jl ^yp L>“^L>" aj ? 1 J^.>-*y I y*a ^yJl IJ-& c^^j*a^7 y-Jl i_ ^ 9 . /^\\ 

!^c-^UjJl ajI^xj JjcS cyL-^^y cJ^Jii^l <*y 

^ oljL*Jl ( y2*j Jl Ayjj *y oy- ^A-^oij j-Al yp oj^Ls^ *lj^yi oJ&j 
JS^LcU^ Jl (^£^y <y>-jJl Lgjp ^y? j**J ^kb by*J <b>ty>c^ 0^JlJ ^c^bj-Jl 

cJl ?jxy jjl ^yL jl ,U^yi yy ^jJl lJj*> aJj^I yy .^c-^Uj-Jl Jybj ^LjI 

.aJ $y>-j *y (^JJl object Jl aJ^L^- JjL 4 J < object ^Ju yJ Jreference 

!^c-^UjJl >J^>cJL^vw<ij jLcj bil^I ^ 

.^c-^UjJJ LgJjPJj j*]\ obbJb yj*y ^yJl \jj&j 

—; pl^i^'yt <bbL**« 

£ ^ 

2uj*>U.I Jyil cu*-J?jj <£lk^^l ^ yi classes Jl bJiP lib»- 4 jJ 
exception Jb Jyil oJub c_3yJ .Lgj^ J^UJlj 1 $j jJo- Jcs- ^Ija^-'yi oJla bJUl 
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o jJl^- *j»\jj*}\ hj\y^>\ j 4?^ _yb" jj& Lgjj> (_/>jiJlj < handling 

.*u^Sn 


lU>- jp class JIUla < Exception <u^l class java.lang package <j yi- 
liU- 4*J 4iyJ classes Jl y* yS' 3 -Ip iiLa .^»Uj^Ab ^Ul Owb^ ^jj ^ 

aJT liU- y y . Exception class Jl o_ y j <4ik?ki( 

L&i-LuJUj f. L>1 lb'bl J^. /?■»- ^xll ^1? ^P >-i>AC>Jl J f.[}^>-\ 4^-Uti 

(Ju>- (3 oJJ> AjU>t^'yij 


I fbiivj'yi ^ jJ 4^L*Jl 


try 

{ 

// block of code to monitor for errors 


> 


catch (ExceptionTypel exOb) 

I 

// exception handler for 

} 


ExceptionTypel 


catch (ExceptionType2 exOb) 

I 

// exception handler for ExceptionType2 

> 

finally 

{ 

// block of code to be executed before try block ends 


} 
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^ ^ ^ J ^ 4 * ^ ^ |b^*" ! 1 £ 1 m«J I 1 ^ ‘ 3 lU>- L ^~~ ( j 1^ i a O* ^ 1 ^ a ^ ^ " J 

. (aJjL^I aI^S"” ) block try _> Aij^Al ®jjs <_3yJ < try A^iSljlj L_J jS 

wLjcJ JloS”"' Jj j/j„ O-p- <<«_->^P^il SaJa-1' ojjfc L« -UijJ j^*-i 

diii Ajli < exception oi> I SI L»l . exception oj-b- jji o'jL*Jl £^sV 

J,' l&JDtj JJLuJ try Aij^ iii ^JaJLaj exception J' ^y y* object JlJ y 

j' jJ- dU-tJj <UjlJjj y ^Jl exception J' oJl^j j catch a^Lo 




exception ^ y y» object l ^-y yj JJioJ (J?UbJ'yi aJL 5") catch block 


a^-Lo catch Aij^ y& cu^j Ajli <:>-b^ exception ^y y» object UJupj 

.a^4“'-*- 4 j aJUo^ 

^\aJp exceptions jLio'y o-b^lj catch AJikc* y» j£\ -b- y j' 

4 eh’.a (J j| y£- 0>«J' jt-U ' '^•>- Oj-b>- -Up aJLU O-Las ,3 . fl-U>-'j try 2 fl l?: a ^JjUL» 

-Losaj yj jJ La-LaJ j <<-U>-b>- y jj' l ^y (JLao^ a^jIo catch 

4^S%» <Lb^lj catch block j£\ jli"” IS] catch AJikc* y* j£\ 

V aJL® try 4 oh.j -Uuijj ^ ISJ Aj' . o-b- 1^4-' (jLJio'y 

Aija^ ( finally Aija^ l4 . Ija^- <_£' ojJu>- ^-bd a^j catch Aij^ -LijJ 

j' (JL?- (3 ,3 >»-^p^5 o'jLp liLjii oJl^"" 'i| Lg-AJj«-u ajjLxtM 

try Aija^ XJlJ yZj Ajli 0^»U^J' XJcj J-»u 5"' li] aJI <_£' .o-L4 ^ 
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^JaiL> < try Aijai* oJb>- (ijj < finally Aijai* J,J 2iUi?J J^lSCJb 

|j>J . finally Aijai* jcjAJ — oJj>- j j] — 4^-Lil catch Aijai* .LijJ *jaj 

^c-aLi j^\ Catch ^ a)^‘. -a Jj>- jj jlj £c_alj^Jb [^2s>- oJ>- 

Jjii-lj -LjiAll! 

oy L$jcufc-j <(_£exceptions J! ^<Jr suber class y> Exception class 

l jJ-ail U> catch_( Exception ex ) $jL*Jl . class exception j oli^> 

. ^e^«U^Jb lj^>- A^i-be« 


'I ^1 s- <Jli« 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


public class Testor 
{ 

public static void main. [String args[]) 


lilt 

a = 

10; 


int 

b = 

0; 


try 



// try bock 

{ 





int 

c = 

a / b; 


System . out. print In [ ,r Result is : " + c) ; 

1 

catch [ArithmeticException e) // catch block 

1 

System, out .println [ ,r Division By Zero " ); 

} 

finally // finally block 

{ 

System . out. println { u End Program 11 ) ; 

} 

}L 
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: ja £j$~\ 


SB C : Y WIND0WSYsystem32\cmd,exe 


Division By Zero 
End Program 

Press any key to continue . 


— : otiiii 


oliiil j .c-j (j, Li! oIjLJ! j oLiii! 

wLuijJ Jju ^j>- Lgj j ^c-^U jJIj a^UM c^IjL-J l iSOi A^fjJi ol*JJ 

1 ^! o^Lp! *Jjlp L^^!w1^cjl»>»!L^J i Ja-jI^^I c ^c^Ij ^S\ 

9 

. iSj>-\ £-*' y. 


Jziy j < package java.io 3 <b_^>-jilj classes Jl Ijdf bJip lib- j>y 
lib- .Lgj oi y >-jil oUbJl 6f.\ji j L^j 3 oUbJl 4jbS ^J obtiil i^Jsj yj 

stream Jl .oULJl y» Stream IgJl { Js* Lg_^* 2b-jbUj oUlil J,l 2jb-ljJl oUbJl 
y» Ot- 1 y >-!l 4-J-o-P jJl ^J,l c_jilil y» <-t^-lj abJ (3 oUbJl (_£jjs 

olilil ^Jl^LxxII .4jb^Jl <Ll^P (J^b- c_jilil ^1 jJl jj-* jl <c_jilil 

3 b>J blix>«J.I oULJl ^Jl 4jbS"j Ofl d~p- <lib- 4iJ ^1 l_£pl 

.obSlSJl dUi 
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3 File AJLiJl lil_>- SJtl 3 <_j^> 

>c ylSl]| *LiJj JjlP cJiiil diiij 

- : UbLl uJ 3 oliill £« J-Ui]I 

:>cJiiil jf ^ jjTLJ! (j exists aJIjJI xXz ^J • 

getPath aJIjJI cjdil jL^> J• 

^y Cr* cy^ t —^ i cj^ a < —(3 ®*Jj-SJ * 

oULJl (j<j JJl <_jJJsl ^\ XX£ jjJb FilelnputStream 

jJl 3 <—->ULJl o» o3jjiiJ oilil ^xaj ^jjJl 1 3 _a> 

aw cJu j*J JjLP 

<_£jJl cJiJi' ^-*3 wbJ j£ £* FileOutputStream ^ ^ px • 

ojLioj < 1 j!^vw« li jp- jj» i^Jaiil \3 _a> ^^Ssj jI lij .<Ufl oULJl Jaji^r <^~P- 3 

JiLsM j <jdil ibjb- ^ <JlJLsM IJLa JuJ^ ^ ^ lilj iJL^I jUL^I j 3^J 

.^t/»UjJl 4^3 

write 2j\J lS\j <53 yilS ^jsiit Jb-I j byte 53yjJ read aJlJbSl ^X^lXS • 

.aJL_*J 1 oJub ^3 ?jj ^JhJl JUll .AjlxSlU ^jiiil <_jdJj 3 j byte 4 jL$CJ 
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1 import java . io . * ; 

2 

3 public class Main 

4 { 

public static void main (String args[] ) throws IOException 

{ 

FileInpotStream fi = new FileInputStrearn { ir welcome.java” ) ; 
FileOutputStream fo = new FileOutputStream f ir welcome . txt ir ) ; 
int g = 0 ; 
while [g != -1) 

{ 

g = f i. read () ; 

if (g »= -i) 

{ 

fo.write ( (char) g); 

} 

} 

fi . close [) ; | 
fo . close () ; 


5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 } 

22 


} 


j^\ ^jiJ IjaU- welcome.java <_ilit fi jJedt yJ JJlP g-»\j ^Jt Ul» <j 

pj . FilelnputStream class U q jj ^Jt read SjtjJt oUlJl optyL 

cJdib 4 ^JL)t oJub g jJcll; jt byte <_jdit obopt y 

optyltt 2 lJL_p opt J^\ J*y J <otJu cJjJLlI ^y» opt J >.Jt LlJ welcome.txt 


<il>- L^jLw>- cJii—1 4^Jijt read SjtjJt Jlju UJulpj J,1 ^Jdit J 

4i*>lpt Ot J^Udt pJt Jju . while optpJt 


<J welcome.java <_jdiit ob ^»\j ^Jt 1JL* JlJjj ^ . 


close SjtjJt 


.welcome.txt ^Jdit 
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ry> ob5lS\Jl 6f.\ J& iJlSC»l Jo <oLilll J*«bcU <3JsJl ( y* ji^Jl lib>- i*J Jb jj 
Jwb^ob olilil j objlSJl .Jgjb-j < ObjectlnputStream JJb*o.b olilil 
random access jO*Jl JjJl oil olilil £» J^Udlj . ObjectOutputStream 

. Uj files 

—: Multi threads <b JUill 2bf 

< thread jl process Jb <jy>-\ ^j>\ y, jl jdl [ Js- b&JbiJ ^j}\ ^»l^Jl OyJ 

multi- jl multi-programming <bJL*ill 2bf^Jb ^»l^Jl ^ ^jJl lJu& isf ^ OyJ Uif 

. isf^Jl j- 4 ^jJl 1-1* lib?- i*J j»_Pwb . threading 

—: Thread Jl $L>- Sjji 
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ThreadJl SL>- ojji 


jJLkll AjjJt pjj cup- UoIJlpL thread Jl SL>- Sjji IjlJ : Born .1 

.0-UjJl 3 LgjLidJj Lgjjj j*j 3 dJJJj <0jU| 

J,l JjhjJ cup- < start ^JljJl aJs^-I y IgiJtiJ IJlo thread Jl *l£Jl Juu : Ready .2 
*U- L» ^jl *j < 4 j“Uil 3 3 JI 0-1 jJl jso ^j i ready 4 JU- 

. running 4 JU- 3 0 -^"J <^Uil yy j Ujji 

Jui^Jl JLS 1 $jLJLj j jSj L»jlw>- running 4 JU- 3 thread Jl 0jS^J : Running .3 
JJeuj UJuoj <S.iJu£ 4^j 0 jiil aJLU isJla 3 thread Jl 0jSC"j <^L*il aJs^-I y 
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j! Jby . ready aJL- J,! thread Jl aLa L^>- ;>yJj <(_£y4 thread LLd ^Lil 
Jl Jy£ ^Jl j < yield aJIjJ! ^iJb^-L aiJLsi- thread J ll Jbijj JujL 
ready aJL- j <by~y> y\ thread JuLa ^Lil ^yL j < ready JL- J,) thread 


oLL-p dJiJ <®thread Jl JuU <»3UL>I ^ j] : Blocked .4 

J! 3 yuj . Ub-J <_3yeL*« Li" synchronized code iy>-jJ j! ^1 yMj jLol 

jf £-(yp^lj jLo^l oLL-p y yd! i*j ready aJL- J,! thread 

. synchronized 2iyil A-ajaiJ J yJu 
Lbj «yJ Ay*^ thread JlLj 0] ySsy : Sleeping .5 

i yu .U*>L- JlLJI ^IkijU ys-j j£>\ LbjJl oyd! U> iJuk ^Jl j < sleep aJIjJ! 

.«yd! did 2ylgJ Julp ready JL- J,] thread Jl 
dJJi ysy .<bJc£ oyd thread JlJjj i_JJy> jL yp j Ji : Waiting .6 

^yij jy JlLJI yp <_jii y JL- (J thread Jl j < wait aJIjJ! 
aJL- y LbJ j thread JJLj yl !j notify aJIjJI JjJ b jp LgiJLy <_£yd thread 
treads Jl Jixd notify All JljJl ^\Askz^\j j! < ready aJU^ J,] waiting 

. ready aJLL J,] waiting did! J <b y ji! 
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Jail j J^-lj dol JLi cl)Jj thread Jl JlJjj * JJl Jucp : Dead .7 

. L&wdijJ J LgjLp- OjJ^ 3 Jl>- j>-\ Jl Js^23 < 

L>- 0% o^d*Jl 4^-jJJ 

cJJJJ (JliU < Jl ^yyJLi (3 U^wLuijJ j^JL) J a1^Lwww 4 J| cl) J\j cl) I .1 

. dbji5^yI j *UI CD ^»wU ^2 J dJJ-b*2uj 

^^3 JljL& cl)J^J cjl C^l .^JsJl Lg-Jl*J J-P O^Ldc* jl aJ^J^ Jl cl)J ^j Jl .2 

£c^!j J d*)J>-Ail cl#*^ 4 clr 4 dJ- y>S\ <L&dbjJ J ^Jp 

wdijj AjI Jj Ji JJl wLjjb ^ Jbl dS^tJl aJUL-I o2j& 3 . 

.^jLJI jJI 

threads oJp ^L» i^e^lJ Jl <j-d clr 4 d ^b^d* ^c-^J ^p ojLp Jl d) Jo* 01 .3 

. Jj OjJ» <j*j ■^^j-' 4 Jj c^J 


Threads JI jLJ 2 b J J 


t*Jb4 Jd cl) Jo cl) IS" < JijJl aj J j! threads Jl cJJ^ 1 01 jj 

d)I ( JJj L^jU j^l j-ft cJJ 4 3 jjJ oJj^JI d^LdS"I dr" 

__ ^ p. 

LoJLj .4JL« ^2Jj>6x1J £ 1 J~?~lj J-?“ J-J jlJa^-V ^>-1 L^-U^)adj 
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aL*^JJ jJ' o ^UJl oL>L>- jj garbage collector oLUJl £»U- y JJuiJ 
thread L)l Aj~ dJJJJ . _y. aI^V fl j Lo^g_« IjJ j£*j ^cJ j^\ jj 

^j>\ j> l ^y> ^Ipl A>jJ »j\ Li j aJj>-L*JI AjLJ?’^J t <«lJJ (J^»U^ 

J^-Ij ^Jlj ^jliJl £e-«U^J l ^j-> thread LoJ^j <aoL*J! a«^ :) UH cJi ^Jj>ti^Jj 

^eJjj dr 4 (_P^ a>^JjI Li djSsJ a^-I^j -Ljj-J ji d^“ La_lJjJ 

J! ^y> ^Jlp JL& jir 1 J . set Priority aJIjJI aJ^Jjj thread J( a> jJ jl Jo^bi ^ 
AjjJjVi cJi thread J! JlJj^ ^-L*JJ ^yu <JluLJJ ajj^U- Aihai- oLjJjL threads 

JLa jlS" lij .Ji'yi ajjJj'J oli thread Jl Juid <j LLj -j <L5 ^aJ ^jLp'J 
j^v- Li" (j, jL*JL> L^JLp JluLuJI ^L*Jj ^_~JL ( AjjJj'yi (J JjduJ thread j£\ 
.Ji'yi oLjJ j^\ cJJ threads JJ JJcuj L*^ UJluU JLjJJ Jl*jj <aj>- J* 
• ( 0 ) ^ aJO? a, jJ j\ ^Js -\j <liU- AjJ J thread JJ a> jJjf Jif ^ ( 1 ) a>jJ 
^«U>- 0 -«L) j> . (0,5) aoLp AjjJj! ^)q»" < thread JJ au*^ a>jJj! ^bJj^ ^sj ^ IJJj 
J UJulp Aj^ <A^ 2 jb^j» aj jJjf Li thread jj* garbage collector obUJl 

LgJf LaS^ Gib j j ^Jj>cX*Jj £cJ dwtpL*«^» AldJi j3 <^L*Jj ^Jj>cX*Jj 0 ^ 0 ^) ^b 4 

JiL>- a*Jj thread ^_jij j*j a^LS"" ^ j ^^bbo-^s .La' § hi**? j 

.aa1x>J.I LgJL?- y* ^jJL-j Ajii^-*)b«j 
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1 public class MyThread extends Thread 

2 { 

int sleepTime ; 

public MyThread{ String name) 

5 { 

super (name) ; 

} 

public void run() 

9 { 


10 

System . out. print In ( ir Stating Threads ir + getName {) ) ; 


11 

try 


12 

{ 


13 

sleepTime = (int) (Math . random () * 10000)1; 


14 

System . out. println ( 1F Sleeping for 1F + sleepTime + 1F millisecond ,r ) ; 

15 

Thread .sleep(sleepTime); 


16 

} 


17 

catcli ( InterruptedExcep tion e ) 


18 

{ 


19 

System .out.println (e .getMessage {)) ; 


20 

> 


21 

System . out. println (getName () + ,F Finished ,r ) ; 


22 

> 


23 

public static void main (String [] args) 


24 

{ 


25 

MyThread tl = new MyThread(' F first ir ) ; 


26 

MyThread t2 = new MyThread { ,F Second ir ) ; 


27 

MyThread t3 = new MyThread ( 1F third u ) ; 


28 

tl.start {) ; 


29 

t2.start () ; 


30 

t3.start () ; 


31 

System . out. println ( 1F main method is done" ) ; 


32 

33 

> 


34 

} 



class class Jl o^ j! < thread ^p SjLp ^Jl 

OjSvj 


jJ LjT jA\ (jjA\ 

jjbj < thread 


t package java.lang j class thread jj .1^ UJ £Uil <jj>-\ 


constructor Jp ^j 
lil 4^1^ threads Jl ^ 


34 




string 


.Jill IJlA L % 4 ^ J l l 1-^ 
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L JS" ^00 getName . JLiUil ^iJb^b ji*j UJ ^Nl IJla Jl Jj^>J 1 y5C«j 
LyJLp JlLj yj yJlj < run aJUil JpIju IgLidJ jcp thread Jl aj 01 ^s -y 
•\* &*j wL5 jl run aJIjJI oIjLp -bybJ ^ • start aJIjJI ^Ijj jjlp LjL5Jj 
thread Jb ^Jlj <b 2 jb^ o-^jj ^Jl c-oly^^l ^i^-l \j&Jl*jLj 
.wLuiii!l aL^I ready aJL>- ^1 ^b)l ajl^*^ o ^y>-l aJL>- ^1 
cjlSs.ll $,\jcj\ L^jIjLp wLjLlj* run aJIjJI < 44 -L*il J 5 b&jj^ L^jjlpj 

aj^Jj! cjIJ thread cj ^ ^ lil Ly 2 jl run j3 . j^uiiJl oJjlp *J^? a * 1 ^JJl 

apL^j Jlill 11 * J thread Jl . thread Jl oJ-L _lOjj <Lly *Aj*j * ( JpI 
J*>L^ u&jz~> c^JJl ^Jlj 2 Llj*1i thread Jl ^1 L$JL> : Starting thread SjLp 
y ylyup sleep aJljJl Jjj <y J? sleeping JLL Jl Jixo Ujuu .iydl 

.Jb-I jj jL^> y LSI ys- Lij jJy yJlj Math.random aJIwLI ^IwX^c^wv^L dwi^J^j 
. 10000 J 0 ^Jl y«p ^jp 10000 ^ Math.random o^LJ! ^p ^cjuj oJJLJ 

tt * 

JlLJI jp thread Jl juu y Jlj Ljlp JJx~j sleep JIjJI ON j 

10 j 0 y> yij-Lp ^J thread Jl J*-p L^y> UJ < millisecond 3 jU ^L 
^y; <jlLJI thread Jl ^jLj 01 juoj .<j y-\ threads i_y U*>L^ yl y 
main JIjJI Jp ^Lyi y. thread Jl ^1 ^y?y ^ finished SjLJl SpU^ 
LglJLJ yj dJi Jbo . second, third , first *L^NL threads aJOL" jJy y> L$Jj 
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o. thread Jl jLL$ ajIjoj run StaLuj L 5 Ui; start aJIjJI 

_Sl a^aj 1_&wLuL«j C)^^j thread ^j£* l^ ... &> main aJUJl jf Jl 

a*jj! /j-p ojLp o^)\S'\ j-Jl ^u^2j .^Uil j threads 

Jug-L^o 01 ^jJ01 Jj j .LJl I^wLOjj *jl> threads 

< thread JSJ sleepTime jJcL\ JlOjJI *l$j| <JlJjJI 

.0^UjJl JutiJiJ Lg-^3 oJJ" threads Jl JOjj o^jj J 

• jJI 


SB G:\WIN D 0WS\system32\ c m d. exe 


main method is done 
Stating Threads first 
Sleeping for 2394 millisecond 
Stating Threads Second 
Sleeping for 1894 millisecond 
Stating Threads third 
Sleeping for 5970 millisecond 
Second Finished 
first Finished 
third Finished 
Press any key to continue . . 


: (jj>-\ o JljL^JI jlp 
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01 C:\WIN D 0 WS\system3Z\ cmd, see 


main method is done 
Stating Threads first 
Sleeping for 6944 millisecond 
Stating Threads Second 
Sleeping for 3456 millisecond 
Stating Threads third 
Sleeping for 7430 millisecond 
Second Finished 
first Finished 
third Finished 
Press any key to continue . . 


< thread JjJ- jJI 4ij Ja]\ ^ cu-J class thread ^ j) 

ja j t j >-T class jt JApplet jt JFrame bjlj wi5j 

interface Runnable 1 class ^ tfjlj thread Jl j^So' jl UIp 
<ji thread _U jjjJl thread ^jJL <ji jJU 

run ^ j aJb Jp interface Runnable ^^ .^T class 
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